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Johnnie S. Martinez, ISD-1 photographer,
spent a less-than-comfortable, but intcresting,
afternoon recently photographing physicist
Tom King, demonstrating the climbing tech-
nique of stemming {or the cover photo, and
MP-9 engincer Don Liska, shown demonstrat-
ing climbing techniques on Pages 18-20.
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Martinez traveled to the Valle Grande area
for the tranquil back cover photo.




Chester Smith, MP-8 drafting supervisor and lead design

& i

draftsman on the Bicentennial magnet project, shows Diane
Johnson, MP-8 draftsman, the beam exit on a model of
the red, white, and blue magnet and spectrometer stand.

Adding Color to Fxperiment

About 3 ycars ago a group of
scientists devised an experiment in
pion-nucleus  scattering  and  re-
ccived approval to conduct the ex-
periment on a sccondary  beam.
line at the Clinton P, Anderson
Los Alamos Mcson Physics Vacility
(LAMPEY at the Los Alamos Sci-
entific Laboratory.

"The scientists, Robert Burman
of ILASL, Barry Prcedom of the
University of South Carolina, and
Kazuo Gotow, David Jenking, and

icentennial .

Marvin  Blecher, all of Virginia
Polytechnic Institute and  State
University, located an old magnet
at Vlorida  State University  suit-
able for their experiment but in
need of extensive refurbishing and
a new structural support stand that
would permit its use in a imagnet
spectrometer systen.

Armed with the old Florida
State magnet body (14,000 pounds
ol iron) and their requirements
list. for new magnet coils, a spectro-

meter stand, and vacuum  chame
bers, they came to LAMPLE’s engi-
neering support group, MP-8, for
help.

The magnet and stand system
were designed and constructed to
meet the requirements of the ex-
perimenters at a cost of about. $30,-
000.

Since the experiment was sched-
uled to be run in 1976, the name
Bicentenanial  scemed  appropriate
for the apparatus, and the color



scheme could be none other than
red, white, and blue.

Engineering was done by Ed
Bush and Steve Koczan, and tech-
nicians Richard Martinez and Gil-
bert Gonzales assembled the mag-
net and stand.

Final preparations are being
made for moving the apparatus
to the experimental area, and some-
time in October the experiment is
scheduled to begin.

People in several MP groups—
most of them seldom, if ever, rec-
ognized publicly for their efforts
—collaborated with MP-8 to bring
Bicentennial to its present stage of
development, and even more
people will be involved in last
minute activities to make the
apparatus ready for the experiment.

Their work is an example of
what goes on quietly, daily, to pro-
vide magnets, an essential ingredi-
ent in all LAMPF experiments.

Indispensable

Ingredient—
The Magnet

During any given period of beam
time (when the accelerator is emit-
ting the main beam of high-velocity
protons) many experiments may
be under way simultaneously, in-
cluding a half dozen or more in
the main experimental arca (Area
A).
These Area A experiments are
staged on secondary beam lines,
which contain newly born, often
short-lived particles (such as low-

energy pions to be used by Burman
and his associates in their experi-
ment) released when main beam
line protons interact with atoms in
the targets in Area A.

Scientists use magnets to focus,
de-focus, bend, disperse, or other-
wise direct the particles to detectors
on the secondary beam lines in ac-
cordance with the nature of their
experiments.

LAMPF attracts scientists in-
volved in medium energy physics
from all over the world. Most of
them bring detectors and com-
puter and electronic equipment,
but cannot bring magnets which,
depending on the experiment, may
weigh many tons,

LAMPF maintains a pool of

Lead mechanical technician on magnet
re-build, Richard Martinez, consults
plans to inspect part of the Bicenten-
nial magnet.




about 80 mapnets, which are avail-
able to visiting and LASL scien-
tists and can be modified to meet
specifications of experiments on the
sccondary beam line. New magnets
usually cost about $3-$5 a pound,
and modilying pool magnets pre-
sents a lower cost.

A pool magnet usually requires
sorae  repair or  replacement  of
paris, and cextensive redesigning
may be necessary.

Many magnets are stored (some-
times outside LAMPE buildings)
near the experimental arcas, cov-
ered with tarps and protected with
antifreeze, which replaces the cool-
ing water and prevents possible
damage to magnet parts from {reez.
ing.

After a scientjst pets LAMPY
Program Advisory Committee ap-
proval for a particular experiment,
he or she beging working with MP-8
to sclect a magnet. Or, as was the
casc with Bicentennial, a scientist
may locate a magnet listed as ex-
cess property at another scientific
laboratory or o university and have
the magnet shipped to Los Alamos
for modification.

Working closely with MP-8 in
various stages of magnei prepara-
tion arc MP-11, which cnsures that
the correct amount of power is sup-
plicd, and MP-13, which conducts
extensive yapping of the maguctic
ficld. MP-7 provides cooling waicr
when the electromagnet is in use.

Wiater and  clectrical  currents
running simultancously through a
magnet present a potentially dan-
gerous situation. 'herelore, num-
crous safeguards are built into the
clectromagnets to prevent itjury
to persons, loss of power, or damage
to hardware during cxperiments.

Flow switches automatically shut
off the electrical power if the water
flow is impeded, and  thermal
switches shut oftf the powcer if the
magnets begin to overheat. "I'here
also arc ground protection devices
which shut off power if the coil or
grounds develop problems. An in-
strament  pancl  indicates  “load
ready” and “power supply ready”
if all systems are operating cor-

Gilbert Gonzales was lead mechanical
technician in construction of the spec-
trometer stand to support the magnet
according to  experirenters’  specifi-
caiions.



rectly, and the electromagnet can
be turned on.

The MP groups work together
in all aspects of magnet prepara-
tion, and a critical and physically
demanding service is performed by
the crane and forklift operators
and the technicians on the floor
who position the magnets exactly
on the beam lines.

Zia forces, which are under con-
tract to provide maintcnance to
LASL, operate the high-capacity
mobile cranes when the magnet in-
volved weighs more than the capac
ity of the LAMPF overhead cranes
in the main experimental area. Zia
plumbers also play an important
role in connecting water supplies
to the magnets.

The 2 most commonly used elec-
tromagnets at LAMPF are quad-
rupole and bending magnets,

Quadrupole magnets are similar
to lenses, in that they focus or de-
focus a beam of particles. If the
particles, when passing through the

hole in the center of a quadrupole
magnet, stray, they are focused or
“corrected” into a tighter beam.
Or, if it is the purpose of the mag-
netic field in the magnet, the beam
particles can be de-focused and be-
come less confined.

A bending magnet acts essenti-
ally like a prism. Particles are dis-
persed and bent in a manner pre-
scribed by the experimenter. The
magnetic field is created in which
charged particles of specific ener-
gies can be forced to bend in
desired ways, revealing characteris-
tics of the particles.

Magnets seem to acquire person-
alities and many eventually ac-
quire names. In the LAMPF pool
arc magnets obtained from the
Cambridge Electron Accelerator

(CEA) which used names such as
Scylla, Eurydice, and Karen, from
Greck mythology, classical litera-
ture, and the roster of CEA secre-
taries. Other magnets have been
named at LAMPF; examples are

Zozobra, Robucker, and Bicenten-
nial.

Many of the scientists, engineers,
and technicians who deal daily with
magnets scem to agree that the
huge picces of iron deserve names,
maybe some color, and recognition.

Recognition also is appropriate
for the MP workers who support
the LAMPF users by providing an
indispensable ingredient for ex-
periments—the magnet.

Ron Harrison, experiment engineer,
center background, inspects work
being done on a 35-fon hodoscope
bending magnet from the Laboratory’s
magnet pool, as Tink Weiler, front,
and Mike Perez and Carl Welch adjust
chamber supports. The magnet has
been modified to meet the needs of a
particular experiment scheduled this
fall at LAMPF. Among changes made
by technicians are addition of instru-
ment supports and a target.
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Devi Raju of Self Help, Inc. discusses
progress with «a client,

United Way:

The Y.os Alamos Arca United
Way is many things. Tt is 20 human
care agencies. It is [ fund drive, not
20, and it is services for everyone for
a Dbetter community. It is pcople,
voluntcers, helping other people.

Tt is help, and helping,

This year the Los Alamos Area
United Way is trying to rcach a
fund-raising goal of $217,000, and

UNTIED WAY PARTICIPATING AGENCINS
AND CAMPAIGN GOALS

Casa Moesita, $5,000; Self Tlelp, Ine., §1,000;
Arthritis  Foundation, New Mexico Chapter,
$2,600; Jemez Tlouse. $29,000; Salvation Army,
$6,500; Cystie IMibrosis oundation, New Mexico
Chapter, $4,400; Los Alamos Visiting Nurse
Service, $12,000; American National Jled Cross,
T.08 Alamos Chapter, $8,700; Tos Alamos 1dam-
ily Council, $30,000; Los Alamos Ieart Associa-
tion, $7,400; oy Scouts, Greater Southwest
Area, Couneil, $12,000; Girl Seouts, Sangre de
Cristo  Couneil, $13,600; Los Alamos Cancer
Clinie, $15,000; Chaparral Ilome and Adoption
Services, §1,750; New Mexico Council on Crime
and  Delinqueney, $1,000; 0.8.0., $§6756; los
Alamos  Family (MCA, $10,000; Yos Alamos
Sheltered  Workshop,  $20,000; T.os  Alamos
Jouncil on  Aleoholism, $8,000; Tos Alamos
Association for Retarded Citizens, $8,000.

Residents of Casa Mesita, from lefy
Lulu Muniz, Lucy Valencia, Maria Baca,
and, far right, Danita Dunsworth, help
Linda Marie Schlosser and her hus-
band, Paul, houseparents, unload gro-

ceries,

two additional organizations have
joined the United Way—Self 1iclp,
Inc. and Casa Mesita.

Casa Mcesita in Los Alamos is a
specialized group home for teen-
age girls. listablished in 1972 by
a group ol concerned Los Alamos
resicdlents, the home at present pro-
vides a warm, sccure, and emotion-
ally healthy atmosphere for 4 girls.

Paul and Linda Schlosser, housc-
parents, cnsure that the girls have
24-hour-a-day, 7-day-a-week profes-
sional care. The home needs the
community’s financial support, as
only a small portion of the money
to pay the expense of taking care
of the residents comes from govern-
mnent agencies.

Self Telp, Inc. is a nonprofit or-
ganization created to cncourage
sell-reliance  and  cconomic inde-
pendence among the people and
communitics of Northern New

eople Helping People

Mexico, and it attempts to strength-
cn cultural and social understand-
ing in this multicultural arca.

‘I'he principal strength of Self
Ilelp continues to be the provision
of free legal assistance to individ-
uals, communitics and nonprofit
organizations in thosc commu-
nitics. Devi Raju, an attorney from
India, is exccutive legal director.

FHelping is the United Way, and
through financial  support--your
gilt-—you can help many people to
know hope, care, and love,

The Los Alamos Arca United
Way trustces this year arc Lore
Watt, president, Michacl D. Co-
burn, vice president, Vivian M.
Malik, sccretary, Robert J. Kriz,
treasurer, William E. Keller, {i-
nancial secretary, Louis H. Bunch,
Charles 1. Cozzens, Jean M. EFlder,
A. Carolyn Linnebur, Lawry Mann

and William |J. McCreary. #R
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The term “oil shale” is a mis-
nomer. QOil shale doesn’t contain
oil, and it isn’t shale.

But the Energy Rescarch and De-
velopment Administration (ERDA)
isn’t letting a misnomer stand in
the way of a rapidly expanding in-
terest in oil shale as a source of
energy.

At stake is almost 2 trillion bar-
rels of oil—a 200-year supply at
present U.S. consumption rates—
in a 17,000-square-mile area of the
Rocky Mountains.

Qil shale actually contains kero-
gen, an organic substance from
which oil can be produced, and it
is a marlstone, not a shale, accord-
ing to gcologists.

Energy companies have known
about the huge oil-shale deposits
for many years, but it hasn’t been
economically feasible to extract the
shale and process it to make petro-
leum products.

Los Alamos Scientific Laboratory
has funding from ERDA’s Division
of Fossil Energy to investigate ways
to fracture deposits of shale 1,000
to 2,000 feet underground in the
Green River Basin of Colorado,
Utah, and Wyoming in prepara-
tion for oil extraction by the in
situ (in place) method.

In situ processing is an environ-
mentally attractive concept. It elim-
inates strip mining or extensive con-
ventional mining, and would, if
the technology could be perfected,

JTeyS [1() SUTUI[y

make extracting petroleum pro-
ducts from oil shale attractive
economically.

The LASL effort is centered in
the shock wave physics group (M-6)
and includes heavy participation
by the detonation physics group
(M-3), the underground contain-
ment group (J-9), the hydrody-
namics group (T-3), and the equa-
tion of state and opacity group
(T-4).

LASL research at present is three-
fold: measurement of the shock
wave properties of oil shale, re-
search into characteristics of ex-
plosives, and design of a computer
model to predict the effects of a
given charge of a specific explosive
in a carefully studied underground
rock formation,

Knowledge gained from material
and explosives testing in the Labor-
atory’s Ancho Canyon and Kappa
sites, and the carefully prepared
computer models, will allow LASL
to conduct 4 field tests in Colorado
in fiscal year 1978. The tests will
be small, and will test the predic-
tion capabilities and accuracy of
the computer model.

Bill Carter, project manager at
LASL of the ERDA oil shale pro-
gram, says the 4 initial tests will be
used to check the computer codes,
and no attempt will be made to pro-
cess the rubblized shale (shale rock
fractured to pieces 6 inches in di-
ameter by explosives) into oil.

Research May Indicate

In Situ Processing

Environmentally Acceptable,

Less Expensive



Properties of this 1-ton slab of oil shale, which contains
from 25-30 gallons of oil in rich organic material, are
examinad by John Hopson, left, and William Carter.
Hopson, M-6 group leader, and Carter, alternate group
leader, head the LASL part of an Energy Research and
Development Administration program that is looking
for ways to extract oil from shale in the Green River
Basin in Colorado, Wyoming and Utah.



Carter predicts that in fiscal year
1977 the first version of the com-
puter models will be ready. Ultim-
ately, computer models will produce
a code sufficiently complex and
technical to enable energy com-
panies to tailor the code to cach
retort (bed of rubblized shale) site.

“The goal of our research in this
area is to design a commercial retort
to allow maximum processing and
extraction efficiency of petroleum
products by the modified in situ
method,” said Carter.

He explained that modified in-
place processing requires a standard
designed mine shaft to be drilled
to the oil shale layer, with several
horizontal shafts extending from
the main shaft.

As the typical mine shaft is cut
into the shale deposit, as much as
20 per cent of the shale in the des-
ignated retort might have to be
mined by conventional methods
before the explosive devices can
be properly set to get maximum
rubblization.

After the vertical and horizontal
shafts are mined, a concrete sump
is built across the bottom of the
proposed retort, and a vertical
shaft, containing pipes leading to
the sump, is drilled alongside the
retort area. The pipes will pump
out whatever petroleum products
settle to the sump.

Explaining the process, Carter
said the explosive charges are set
off, and the shale rock is fractured
to fragments no larger than 6 inches
in diameter.

The rubblized shale becomes the
retort, a volume contained within
a cube approximately 500 feet to
a side.

The shale is ignited at the bot-
tom of the retort by propane or
some other fuel source installed
above the sump area and burns
constantly and evenly for up to a
year, depending on the grade of
the shale.

“The burn must be controlled
precisely, usually at temperatures
from 800-900 degrees Fahrenheit.
If too much heat is applied, the
rock decomposes, and the kerogen
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is simply burned. Not applying
enough heat, of course, fails to
break the bonds holding the kcro-
gen in place,” said Carter,

The mist given off by the burn-
ing kerogen condenses into an oil
product and settles into the sump
at the bottom of the retort. The
oil then is pumped to the above-
ground facility.

So, by the modified in situ
method, which is a combination of
conventional mining techniques
and exactly controlled explosive
charges set off to fracture the shale,
o0il can be extracted with fewer ad-
verse environmental effects, and at
a lower cxpense, than by conven-
tional mining methods alone.

Explosives

Experience at

LASL Appears
Vital

Successful fracturing and burn-
ing of a retort 500 feet to a side
may produce 5 million barrels of
oil.

Carter mentioned that the 600-
square-mile Piceance Basin of
northwest Colorado contains the
richest oil shale deposits in the
3-state area being studied.

In situ processing of oil shale
might require a tenth as many
people as are necessary in conven-
tional mining, and no massive
above-ground plants with their as-
sociated problems of transporta-
tion, water supplies, large labor
force, and visual and actual pollu-
tion of the environment,

An  above-ground  processing
plant capable of producing 100,000
barrels of oil a day from shale can

be built for about $1 billion, ac-
cording to Carter. Through the
modified in situ method the capi-
tal investment is much less, since
the shale is processed underground
and comes to the surface as oil to
be handled through pump stations.
The cost, in the hundreds of mil-
lions of dollars, still would be the
prime factor in developing in-place
processing.

The shock wave physics group’s
experimental material characteriza-
tion and the computer modcling
program are only part of the total
picture. Characterization of ex-
plosives, the work of the detona-
tion physics group, is the other es-
sential element in the oil shale
program.

The group has done much re-
search with ammonium nitrate fuel
oil (ANFO). It is not an ideal ex-
plosive, since its performance is de-
pendent on gcometry, but it is
cheap. ANFO costs 12 cents per
pound, and it takes about 1 pound
of the explosive to fracture to de-
sired dimensions 1 ton of shale
rocks.

Considering the tonnage of rock
in a standard-size retort volume, the
cost for ANFO explosives for each
retort could amount to $1 million.
“If you can save a penny per ton
of rock on explosive costs, you save
$100,000 per retort shot,” added
Carter.

ANFO, a solid explosive, deton-
ates and then normally dies. Tt
gives off large quantities of gas,
has slow rise times and lasts a long
time in comparison to more in-
tense explosives producing less gas
pressure. The long-term properties
of ANFO make it good for break-
ing rock.

The detonation physics group
also is studying liquid explosives,
but liquids are more suited to true
in situ processing, whereby an ex-
plosive charge is placed in shale
deposits through a shaft drilled
from the surface of the earth. No
mining is required.

True in situ processing would be
the ideal way to extract oil shale,
but physics dictates that this



method, with present technology,
will not be etfective. If a free vol-
ume is not created before the ex-
plosion, the fraciured vock in the
retort has no place to cxpand, un-
less the carth’s surface is pushed
upward. Irom a depth of 2,000 feet,
it is improbable that the limited
explosive charge used to [racture
the shale rock to a desired size
could also cause the overlaying rock
and soil to expand, creating the
necessary volume (o make true i
sttu processing effective.

One  experimental  method  of
creating some volume in the frac-
ture arca is to use GO, and steam
under pressure to  dissolve some
rock, Another way is to leach out

continued on next page

Charles Coldwell, left, firing point
supeivisar with Shock Wave Physics
Group (M-8), John Hopson, M-6 group
leader, and William Carter, alternate
group leader, examine equipment used
in testing which could lead to develop-
ment of methods of fracturing  oil
shale 1,000 to 2,000 feet below
ground. Culdwell holds a mounted
chip of oil shale which will be shat-
tered by the projectile, held by Carter,
after the projectile is fired from the
cannon in the background. The tests
will provide information on what hap-
pens to oil shale as it fractures. Ar
right is a picture of the projectile and
the device on which is mounted the
chip of shale.




some of the soluble impurities in
the deposit. If a volume can be
created, then use of liquid explo-
sives for true in situ processing can
come closer to reality.

“Explosives have been used in
mining and blasting for hundreds
of years, but there are very little
data on the characteristics of com-
mercial explusives upon which to
build our research,” commented
Carter.

To accumulate knowledge about
the character—especially the time
rate of energy release and volume
of gas over a given period of time
—of commercial nonideal explo-
sives is much of the work of the
detonation physics group.

The main thrust of the ERDA
program is extraction of oil, but
high-quality synthetic gas conceiv-
ably could be produced from the
oil shale deposits in the Green
River Basin., The Institute of Gas
Technology has data indicating

that gas could be produced from
rich oil shale at the rate of 100
cubic fecet for each gallon of shale
oil, or 5,500 cubic feet for each
barrel.

By 1985, up to 2 million barrels
of oil a day may be taken from the
Green River Formation, according
to Carter, and the combination of
oil and gas production would make
economic sense.

Further economic benefits may
be derived from the shale beds in
the 3-state area, including mining
of minerals such as nahcolite, a
source of sodium carbonate and
sodium bicarbonate, and dawson-
ite, a source of aluminum,

Participating in the ERDA oil
shale program, in addition to
I.LASYL,, are Sandia Laboratories at
Albuquerque, Lawrence Liver-
more Laboratory in California, the
Laramie (Wyoming) Energy Re-
search Center, which has overall
charge of the program, several uni-

versities, and several federal agen-
cies.

LASL’s long involvement with the
nation’s weapons program has pro-
duced an expertise in the controlled
use of high explosives that appears
vital to the preparation of the
shale beds by fracturing for in situ
processing.

“At present we have funding only
for fracturing research,” said Car-
ter, “but there are several other
energy-related programs in which
we are gradually becoming in-
volved.”

These include underground coal
gasification, more sophisticated ex-
plosives to aid geothermal research,
studies of containment problems,
increasing productivity from strip-
per wells in oil fields in many parts
of the country, and fracturing and
chemical treatment of Devonian
shales in the eastern United States
to stimulate natural gas production
there.

PIGMI Program Underway at LAMPF

Los Alamos Scientific Laboratory is beginning a
3-year program in which the Laboratory’s linear ac-
celerator (linac) technology and experience will be
used to develop a pion gencrator for use in hospitals
and medical centers,

The Pion Generator for Medical Irradiations
(PIGMI) program, supported by the National Cancer
Institute of the Division of Cancer Research Re-
sources and Centers, Department of Health, Educa-
tion and Welfare, currently is funded with $2 million
for the 3-year period which began in July.

Edward Knapp, associate division leader for ac-
celerator operations in MP Division, is the principal
investigator for the PIGMI program, and Donald
Swenson, MP-3, is project coordinator.

The length of the PIGMI is expected to be about
150 meters (about 500 feet), a size small enough to
permit a hospital to consider installation of the
accelerator for use in its cancer treatment program.

Swenson said the much shorter length of the
PIGMI will allow a hospital to construct the acceler-
ator underground, under a parking lot, for instance.

Modifications to existing linac design, and several
innovations, will make it possible for a hospital to
operate PIGMI with a smaller staff than is required
at a large accelerator facility.

The cost of a pion generator such as PIGMI is a
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factor to be considered by a hospital or medical
center, and Swenson says that no accurate cost figures
are available yet, although the “very rough” esti-
mate of $10 million has been mentioned.

Although PIGMI will be considerably smaller than
the linac at the Clinton P. Anderson Los Alamos
Meson Physics Facility, the proton energy produced
will be about 650 MeV, compared to the 800 MeV
generated by the one-half-mile-long LAMPF.

Changes in linac design that will make PIGMI
acceptable in size and service requirements for medi-
cal application include the increase in resonant fre-
quency of the structure which will reduce the di-
ameter of the cavity, the increase in acceleration
gradient which will reduce the length of the facility,
the use of permanent quadrupole magnets in the
drift tube linac (which will eliminate a lot of tech-
nical servicing), a design in the beam focusing linac
that makes possible a much smaller linac section
capable of emitting a more compact beam, and a
250 Kv injector much smaller than the Cockcroft-
Walton injectors at LAMPF.

By the end of the grant period, a low-energy pro-
totype (10 MeV) pion generator is expected to be
completed with extensive beam tests having been
conducted.



Science Fair
Winners
Tour LASI.

Warren Quinn, CIR-3 group leader,

explains controlled thermonuelear re-

search ot LASL to, far right, science

fair winner Frank Johnson and his

escort, Mrs. Paisy Boudreaux, both of

Ruston, Louisiand, and Greg Weeks,

center, and his Farmington, Missouri

High School teacher Murray Norman.
Science  {fair winner Joan Gjostein,
center, and her escvorts, Zachary and
Janet  Drewniak, oll of Dearborn,
Michigan, inspect drilling equipment
at LASL's geothermal site in the Jemez
Mountuains.

Assistant Group leader of 15D-2, Bob
Brashear, with back to camera, takes
the scionce students, 3 winners of the
27th International Science and Engi-
neering Fair for high school students,
and their sponsors on a tour of the
Bradbury Science Hall and Museum,
The students’ 4-day visit to LASL was
sponsored by ERDA os o special award
for their ouistanding energy-related
exhibits at the science fair,




Darleane Hoffman on Committee

Solution to Disputes Sought

Part of a dispute, now more than
10 years old, concerning priority
of discovery and recommended
names for elements 104 and 105,
may be headed for a solution this
year.

Scientists at the Dubna Joint
Institute for Nuclear Research in
the Soviet Union have scheduled
for this fall an experiment they
predict will substantiate their claim
to discovery of element 104, for
which they have proposed the name
Kurchatovium.

The Lawrence Berkeley Labora-
tory (LBL) in California also claims
to have discovered clement 104, and
scientists there have proposed the
name Rutherfordium.

A scientist from LBL 1s expected
to be on hand for the experiment
in Dubna to observe and possibly
to bring the written test results to
the U.S.

Because of the dispute over ele-
ments 104 and 105, the Interna-
tional Union of Pure and Applicd
Chemistry (IUPAC) and the Inter-
national Union of Pure and Ap-
plied Physics (IUPAP), groups that
serve as mediators in helping de-
termine who has the right to claim
what, jointly appointed a neutral
committee in 1974 to consider the
U.S. and Russian claims.

Darleane Hoffman, associate
group leader of CNC-11 (part of
the Chemistry-Nuclear Chemistry
Division at Los Alamos Scientific
Laboratory) is one of 3 Americans
on the committee, which also in-
cludes 3 Russians and 3 persons
from countries not directly involved
in the dispute.

Hoffman says that after the fall
experiment in Dubna, the Ameri-
can members of the committee will
write a report to the chairman
covering the latest experiment, the
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history of the disputed claims, sug-
gested criteria for identifying and
naming new chemical elements, and
recommendations which, if imple-
mented, might help avoid future
disputes of this nature,

The report will be submitted to
TUPAC with hope that a compro-
misc solution can be found that
will satisfy both American and Rus-
sian scientific communities.

The original Dubna claim to dis-
covery of element 104 in 1964 was
based on detection of a 300-milli-
sccond spontancous fission activity
in the bombardment of 242Pu with
22Ne, which they assigned to 260104.
This finding could not be verified,

and Russian scientists, through
similar experimentation in 1968,
reported the half life to be about
100 milliseconds, and later said it
was 80 milliseconds.

The LBL claims to discovery of
element 104 are based on their ob-
servation in 1969 of 2 alpha de-
caying isotopes, 4.5-second 257104
and 3-second 25°104. The assign-
ments were made from detection of
the growth of known nobelium
(clement 102) daughter activities.
In 1975, Oak Ridge National Lab-
oratory scientists, using a different
method, verified the Berkeley
results,

The 80-millisecond activity was




detected again by the Dubna group
in bombardments of 2Bk with 82-
to 84-MeV N jons Iast [all. How-
cver, similar bombardments were
repeated at Berkeley this spring in
the presence of a Russian observer
and no 80-millisccond spontancous
fission activity could be found, al-
though a  20-miltlisccond  activity
was detected.

The same experiment is sched-
uled to be repeated in Dabna this
fall, in the presence of a Berkeley
obscrver.

“I have written a letter to Pro-
fessor Ilerov at the Institute at
Dubna sending the results of our
independent analysis of the data
from the May experiments at Berke-
ley and offering the services of
LASY, in conducting a ncutral
analysis of the spontancous-fission
data [from the various bombard-
ments at Dubna,” said Hollman,

Hoffman presided at a recent
informal meeting in Corsica at

which Berkeley and Dubna groups
attempted to rcach agreement on

conflicting  test results, No o satis-
lactory explanation for the differ-
cnee in results could be found.

‘T'he Berkeley group cannot find
the 80-millisccond activity in the
same kind ol experiment in which
the Dubna group claims to sec it.

IHoltman, in additon to scrving
on the neutral committee, assisted
8 other scientists from the United
States and other countrics this year
in compiling a paper on criteria
for the discovery of chemical cle-
ments, ‘T'he paper 15 to be published
soon in Secience magazine,

As stated in the paper, “'The basic
criterion, of course, must Dbe the
proof, by some means, that the
atomic number (Z) of the new cle-
ment is different from the atomic
number of all previously known
clements.”

The paper  discusses  scveral
methods  regarded  as  aceeptable
n attempting to identify a new
clement. ‘Lhese include chemical
identification, identification of char-
acteristic x rays emitted by the new

clement itsell or in connection with
its decay, and proof of its genetic
decay relationship to a previously
known clement through an alpha
particle decay chain. It is pointed
out that simply detecting a spon-
tancous {ission activity and measur-
ing its half life docs not establish
production of a new clement.

“We have stated in the criteria
that the ‘mere first obscrvation of
a radioactivity without proof of its
atomic number has not historically
been considered suflicient to con-
stitute  discovery’,” explaing Hoff-
marnm.

Also in the criteria is a suggestion
that composite nuclear systems that
live less than about 1071% seconds
{the gencrally accepted upper limit
for compound nucleus lifetime)
should not be considered new cle-
ments.

Hoffman and the panel on cri-
teria stated that any claims to dis-
covery ol a new clement should be
published in a refereed  journal
with suflicient data to enable the
reader to judge whether the evi-
dence s consistent with such cri-
teria.

‘I'he report on criteria concludes
by suggesting that the name for a
new clement should not be pro-
posed by the discovercrs until the
initial discovery is confirmed.

“Certainly there arc  conflicts
ahcad, and there still is the new
clement 105, with disputed claims
to discovery to contend with,” said
Hoflman.

Berkeley and Dubna both claim
discovery of element 105, for which
Dubna proposes the name Nicls-
bohrium and Berkeley proposes the
name Habnium, Discovery of cle-
ment 106 also has heen claimed by
both groups, but so far neither has
proposed a name,

“Our committee’s first concern,
however, is trying to help find a
solution to clements 104 and 105
problems. Perhaps after resolution
of the present controversy, there
will evolve a better procedure for
evaluating claims to the discovery
and naming of necw clements,” said

Hoffman. @
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los Alamos Scientific Laboratory employees and guests
listened to addresses by several speakers before touring the
new Treatment Development Facility.

Dedicated August 19

TDF Studies Waste Management

Every piece of paper, cardboard,
wood, plastic, glass, rubber, ce-
ramics, and metal taken into a
plutonium processing area must be
regarded as contaminated and must
be handled and disposed of accord-
ingly.

To find safer, cheaper ways to re-
duce the volume and eliminate the
combustibility -of such low-level
contaminated waste is the goal of
the new Treatment Development
Facility (TDF) at the Los Alamos
Scientific Laboratory.

Dedjcated in ceremonies August
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19, the TDF is the first Energy Re-
search and Development Adminis-
tration (ERDA) facility constructed
solely for the study of waste man-
agement methods. It was built at a
cost of $900,000 through ERDA’s
Division of Nuclear Fuel Cycle and
Production, and is expected to be
fully operable and handling radio-
active wastes by mid-1977 with the
first process selected for evaluation
based on conventional incineration.

Harold Agnew, Director, wel-
comed guests and dignitaries, in-
cluding New Mexico’s U.S. Senator

Joseph M. Montoya, and U.S. Rep-
resentative Manuel Lujan, Jr.,
both members of the Joint Com-
mittee on Atomic Energy, and Alex
F. Purge of ERDA’s Division of Nu-
clear Fuel Cycle and Production,
George Voelz, head of LASL’s
Health Research Division, which
has as part of its operation the
LASL waste management program
(H-7), said at the dedication, “The
importance of the facility is not
its size or cost. It's importance is
that it addresses a current need.
“The handling of radioactive




waste really is not the problem.
Technically we can handle  the
waste salely. "Fhe problem is lack
of time. We must do the righe
things quickly so the nuclear in-
dustry can benelit from our re-
search,” he added.

I'homas K. Keenan, in charpe of
the LASY, waste management pro-
gram, deseribes the TDY as the
focal point of the program. A vari-
cty of waste-handling rescarch activ-
ities will be housed in the 10,600-
squarce-foot building,

"The process currently being in-
stalled uses a conventional incin-
crator, similar to ones used in
municipal disposal programs, but
it will be modilied to contine radio-
activity and protect workers {rom
contamination,

Lee Borduin, who will supervise
the daily operation of the "I'DY, says
a task force of the Atomic Frergy
Commission (AkC), FRDA’s prede-
cessor, conducted an intensive stucdy
of radioactive waste disposal meth-

ods, and onc [inding of the task
force was that incineration prom.
lsedd to be the very best way to
accomplish goals ol low-level waste
handling.

LASIs T'reatment Development
Tacility, purcly a research and de-
velopment  clfort, will handle up
to 160 pounds of waste per hour
in a program designed to provide
an  cconomic comparison of  this
method  of volume reduction to
other ycthods. Results  of  the
“figure of merit” cconomic compari-
son, says Borduin, will be passed on
to industry.

The incinerator already  has
burned noncontaminated materials
such as plastic, rubber, paper, and
rags in tests, and additional “cold”
tests will be conducted before op-
cration with radioactive material.
Beginning  in mid-1977, material
generated in LASL plutonium op-
erations will first be assayed for
transuranic content (the amount of
heavy clements, primarily pluto-

nium, present in the trash), then
shipped in scaled cartons to the
T,

The cartons will cnter a glove-
box train where they will be re-
assayed  for transuranic content,
then scanned for metal objects by
an x-ray machine like those used at
airports for inspecting luggage. If
raetal is present, the waste will be
sorted. before being fed into the
lower chamber of a dual-chamber
incinerator.

Natural gas burners heat the
lower chamber to produce a 1,500~
degree-Fahrenheit  “gentle” (e,
which minimizes the amount of
ash carried out with the exhaust.
Combustion gases and some ashes
rise to the upper chamber, heated
to more than 2,000 degrees ahren-

U.S. Representative Manuel Lujan, Jr.
makes an amusing comment at the
TDF  dedication, prompting smiles
from U.5. Senator Joseph M. Montoya
and Director Harold Agnew.
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heit, to complete the combustion
process.

Borduin explained that the waste
will be reduced in volume to about
5 per cent of its original bulk. The
cooled ash is vacuumed from the
lower chamber and measured for
plutonium content again before
being sealed into containers for
retrievable storage or burial.

High-temperature gases produced
in the incinerator flow through the
“off-gas” section of the facility and
are quenched with water to 200
degrees Fahrenheit, then scrubbed
repeatedly to remove particles.

Acids generated by the burning
of certain materials will be re-
moved by contact with water. Pro-

“The Problem
Is Lack
Of Time."
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cess cooling water will be circulated
through an cvaporative cooling
tower to reduce the amount of
liquid effluent discharged from the
facility. Neutralizing compounds
will be added to scrubbing solutions
before they are discharged with the
water to a nearby liquid treatment
plant.

Air discharged [rom the facility
to the atmospherc will be much
cleaner than specified by Environ-
mental Protection Agency regula-
tions.

Keenan noted that the equip-
ment will undergo numerous tests
of capability and efficiency. “Main-
tenance and repair of the facility’s
various pieces of equipment while
in operation arc factors we will be
studying carefully,” he added.

Technicians will replace bearings
in a shredder and make other
repairs or adjustments during train-
ing exerciscs over the next sceveral
months while the facility is
handling noncontaminated trash.
“We'll get the experience and ex-
pertise in repairing and maintain-
ing the equipment now, so when
we're handling radioactive trash
in mid-1977 we can solve problems
that may arise,” he explained.

Principal researchers in the new
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Director Harold Agnew guides Senator
Montoya, Representative Lujan and
several other special guests on a tour
of the Treatment Development Facility.

facility program in addition to
Keenan and Borduin are Wiley

Draper, Ralph Koenig, Allen
Neuls, Charles Warner, and Bill
Whitty, all H-7,

Offices for the project personnel
occupy 2,100 square feet of the
building, with primary and support
laboratories taking 5,300 square
feet. The process evaluation labora-
tory, the work arca for the testing
of large, production-scale waste
processing  equipment, occupies
8,150 square feet of the first floor.
The balance of floor space is used
for a staft shop, decontamination
room, and building utilities.

Keenan noted that LASL has
funding for construction of a ware-
house and storage area to serve the
TDF, “and we expect the project
to get under way some time this
fall.”

Upon completion of the Treat-




ment Development Tacility’s initial
study in waste management me-
thods, design criteria and recom-
mended operating procedures will
be prepared for controlled-air in-
cineration use throughout the nu-
clear industry.

Improved radioactive waste as-
saying, packaging, and storage are
other arcas the TDY staff will he
studying in cooperation with per-
sonnel from {MDB, R, and WX Di-
visions. "L'hese scudies, together with
the  volume  reduction  program,
rellect the YRDA commitment to
upgrading all radioactive waste
management practices. ol

Ralph Koenig, left, and Wiley Draper complete installation of a glovebox that
will be used to wssay the plutonium content of low-level contaminated waste
from plutonium processing areas. The waste materials will pass from the
glovebox jo a dual-chamber incinerator for burning to reduce volume.
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Afternoon on the Rocks

There are many experienced
mountain climbers in the Los
Alamos area and at Los Alamos
Scientific Laboratory, according to
Don Liska, an engineer at MP-9.

“It seems that where there are
technically-oriented people, there
are people interested in technical
climbing,” he said.

Liska and a physicist with the
University of Wyoming, Tom King,
who is engaged in an experiment at
LAMPF, recently demonstrated sev-
eral basic climbing techniques dur-
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ing an afternoon of “boulder